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I - 1. AMROFRBLUTEN

HAOELONTIO%NEHZMKTH L., THETAMEEZ
ERALEHEMABAET DA TCEZDY, SHTEIHREBER 2K
EYPGFERBAKEBRE (GH,1994) o EHZEMKOEOHK A
REEODEEMIERINLTCETBL, SBREZTOR:
EWo EBAPL IR TILEMLIBINTY 3, &K
MEAMOEARALLEREIILBEBELEFATCHD ., BERERA
DREREBELWVWSDREHEADPSDATRLA. TOFMABIEDWTT?D
AMEEUAOSTEHMWMNABOBE AP O KR IT ILEND 3
T DB e

E¥XQ3chEgchERBZPSOHEBEN, BAAWNREZ &
L., REEELZL D WTRAHAEMEZRBEL, ERLEHRE
iecBWTELITDODRATW S, LAPL. HZFMAELC X 3K
ERHEIHRAECELN L LTWSZHT, SBEHEMKDR
DRALARBRBEEZHFLODTADZ2IRELEERZ2E X 2LEN
» %,

MHEBRKRZR FRXkEBREH OB ABO —-FKETH > 2
., EETEHZEMOBE - FRBE RELKEXDZI LR
SREEEFRE LULTIRETRhTETWS (RE,1995)
LDAPAEBECBVWIRFLRAGSFZA Y. EHFEMKED TD
2 EEMEME UCHBLUZMKBBRKICEE T 2H%EDST




bhize o THEZMABLEMBRKZE ZHhIFTHK

REE LOEBEXLULILPLEASGAT IR EVTR
EPHEMTEERERL LTS 2R, ERREMMARERTD
5EXILOND. WHFSOEBERME L TOHRMD R A &,
EIXAPMPABDPAREBRIEPHRARENTSZIHEEHR. TE
A

==

h ORI BDHFHWERREDIHMNAKANDE X 6N & EE
CKETEMATREIREVWHEAIRZBEGTER2WI &R FH
DEBEBHE. MANDODREEPEEREY VLW EHERDIE
WEhtdsbh (=E8,1874) . " BROEEKRELTREE
2L R Do ke

—FdBECBVWTER., BCESEOLEBKY D 2 W KF
FHERHBBLIBWT, MEEW TSI VIV ZFMAL
THEENERFOMHBEHBEABEIPERBWECITDODNRTET 2. H

r\‘{.

AEXRBEOLI>IRBERBUNOEZAET 2H A I, &
EXxHEFL FEIPEEILNAWERS LT ZEXFIC LD
b O THH, BRHPEBECLBVWTEHEAKEOAEZEER LM B
RRAAFLERAPERSZTHS 5. REHAEARE I
BEMNMESRS, ASFHE TFTHE XMNEBE #AES. b A >HE.
TEEE. R EBOOSEEILEAFTINLTEY. BERI
S000EER DO THD (HFE,1992) o 2D BH80% % ILE
ENEEI,PSD., o BFEIXIOOEME» TNLU T TH 3,
ChsdtEBENESFSUAOEXRBTOMEEBENRE., HEHEEER
DRFOH LWV TH W, —FHFIEEBEMEREIC DWW T,

NACHREREEERBRICLBITZ2EAEHA. EALW- AR




THETI A AHOERODFILEMD ANRSNLTW SR, IR

ETWl. BRBITLEIREZFEOERIEBEZAVWEIER T
SE—hHEFHIHhTBY (BH,1997) . DB THEWVWST
WEXRBEDODZIS LEBEEZEESFEA~ADODFNABAIE LS N o

—f. BREHREKH TR, BRERFEFPFEFREORHFRE L
A LLEZHRhULECHMAMEPEVE T 2HHEDD %,
Bjarnason and Gudmundsson(1986)3¥ & T Gudmundsson and
Helgadottir(1980)iF. tBELHEKOEREFH B T D

2 742 RBWT, BEREHIEBRH  LEFEOEAKE
h

1%

ERFELLERTEPoELHSELTWYW 2, BREHR D —
FRETHODAIMBERBIABLECBWTDRAKET., B2z HWERK
PELTWBR EEILONZ, £/ BEOXREYEOE&EH
k., £ % Wb sBpwolbrs (BE - 5x,1989)
MAPHEEYHEECIN T I2EBDI NI VW EFT X LN %,
T LBEBEANERBIEICRALCHERBLW AR 2 & WD
nNTHH, TrEEREIERTCHEILPBEnNLITNRTWYS (BA
1948)

LtHEEMNEBFSCODOWTORAKNRARIRT LA LITDN
TWwizWnwh, LtEENERFE LA UCHAEXBETHD 2KEF
DPHEELBRZS TR EODBEBICHERTREL, EELT
BhHh. EVWVEREBLITCIHLESRECHRELE 2 & H
ExhTwnw? (H#,1985) . =Ko THIPIRBROAR=
—DEDPEILEEVWERIZCDH 2 2 & (Slade and Hintz,

1969) » &6, HAEXONRETCDH 2L BENERFSOHL




gEhHh b BWILHTFREINZ, REFELEZO>DWTEEHEDR

EEBOAMEI Y S 7 Vy FPEAObBETCHEELLXLXTDD
(2 #,1986) . BE(1948) 0 HREZEBF T TWB N, &
S LEBESPHEOX XTI FEOERERMATOR B ICE
LTWABTHAD I LIUBAPHKREDEENOD R E.
HZEMOFOBRLBBEBE~OREBZEFER LELESC B, MR
EoAFBEEBRINIVWEZTILSNZ. TN E6DI L D5,

tHEENERRE BEREHMICHESTHELHEET D b,

i

BEHEPE L, S 5CHBHNORBEMBBBE VW DT RS
N2Z2HMBEBBEBLTORERBRIEBELTWVWS EFE X 65N %,
L»PL., S5 LeztBENBEROMBRMABEIERKNICITD
NTEEFETHY. BBREBEERWTZHBIL T 27290 KR
B2 BT &R W,

bR FHAALSERSUFLEPTI AT SHAXHEY
bPREOBERKREW T DH 2, LBECBWTREFYTYY
( Sasa kurilensis) . 24 % (Sasa senanensis)
SY I Y (Sasa nidronica) D3HEBEBFDAAFTY
(Sasa purpurascens) E4HELTBH., Ch 65D MMHE
X400 ha, ZEMBEEONTON EZLH D 2 LHEETNT
W3 (BXKEEHMARE,1982) « 2h s P HYHEHEBEIHEME
KOBBERL LULIEER oz add TBhH, ¥ £
TRRELTEBE~~DOBENFNOBWE AEZEDLHEINTW 3

(BHS,1985) . ERREEFBE LT 2HEB L L T
HEREWLTA2HEETHI2b00D (KK,1948) . EBIC




FELEECHAILALTIVWREHARXBLER2W (RKEAREH
AOB%,1982) o

P2V TRER BEOCAHMABLELIX - THEFESPHE
ENE T T3z HEETILTWS (FEF 5,1968; &K T,
1988) o £ 2T, ZEMOF OB L BHEELZMERT L TW L
T, EEABENRABABEZEG TV ETH. T &Y
b OEYE. BHEE2HBETEZIHRHREESEERILT S
0nERD Do

ABEBRKZ2T>86. EZHOBESE DR W &N
ez ThELEBHEECBWL TR AXFEHEBRE S
hbbivyavyvoasHBic =2 (BH,1963)
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LR AAFE (1982)EH LT W2 M, dtiEEMNES B EKE
CIvYaVy b E2MALTRAERRCLDEAEBREEINTE Lo
LT, ZBZMTEERE LT XAEY YR ZHMAL
TEHEENEFS 2R T 2546, PV BEOHFTHET IV
APV Z2HLEBRE T ARETD S S,
—BRICEABRBCBITIRBABERCHRIE. AHOEFERE
CHE XEM BKBRREFIFOEREEBELPELEKRKE» 5 RE
Th?2, LTBEBENESFSOMMEAEAKZT>HEACE., £ 7T M
e Rr2Ivya¥F¥VvoXREM BLTLBENEBREOKR
EOHEEPLELRZ2, LPPLIASKEDWVWTOHERIE

LALRL, ISP VOREBEMEODOWTREEBLER

ERWENLEEOHE (KRK,1948) ( tBEMNEF A




hERbHESLULEEAEOEEERE L HIEXRDH 2 (Kawai et
al.,1995) BLIUVEXEMHEHIBBIIBITI2EAER & HEILX

OHE (MEH5,1997) OATH 3. T HIZHBHMICBT
2EODHEBEDRPHEHLELERIDWTRER., FERNCERE 2 &
HH, FHRB2DPE VW, X>T. T MHHB KB

/

2 BENESOI VIV ITHEEESS L THELXR X EIM
THLDPICTILEND B,

IV Yz EEMEREYEECIN T 2 88HAE O
Blo2WwThl, FECWRAFZAWTHREZTNLTETW 3,
L2 LB IZ2BBEFMBIEVWTR., EAB XU EOR
EARECEITIETOREDIEETCDHDY (% ,1921;
iR ,1940) . BTl RW. £ Z T, ¥ EMNMERS KK
FMAPIVYIVP P REELCLCREITREBCIODWITIOLRA T % &
BEXDH 2, s R— WM EPEEPH -—TERL, AR
DREVWMHMHEBRKBEBEBWTRER., tBEENEROFNBHF
A -TH 2T LPBPFEENh. S YIVIVEERECNT S
EBEd S LA OAY P ERET 5. LEMP-T
MEBRBEBLICBIT 2BERRRNEELTERILIO Z D IZE,
tEENMEFTSONBEFRZERICANDINETDH %,

BMEED, AHETCE. LBEANEBC LB3IYI VY
BEZ2RALERABRERFEORCIEEN LT, UTO
EEER2WTHE Lk,
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I —2—-1. MEHABETHET %6 R

bhrECRITI2MBEHRBCETZHRADOE K. 45 E
MEBED TCHI2PTEHEOBEELELEL>D>WTODHBDTHH, V¥
MOLXRBEZNTFAELHRBAMNBCL2EELEELCET 2 6%
i Bdr S & &P T E Do

vy oL HFlco>wTik, Rt s (FH,1961) BX
tihEE (BM,1981; B 5 ,1981) &t BwWTEh®xh#H
LEXx N TV, SHFBABERIEEEDPLERTDH 2, b E
BT AV EOSLHE @HEIZT4005 ha, HFMHRBEE O K 0%
EAEMDINGNZEZEED 2 HEEINTWS (BH,1963) . 3

=

Y a¥ Y, AV, FIOIIYVYVOLAEABICEIRESTS EN

/]

BE L., FLIVvaVy P HEBENBESEEOD R WVWH IS
FLTW3, ZhsIvavyHbIER H&E. + B 8l
A AHF LB, 2O FHEHEE1I61 FTha, ¥ ¥
SAEEONLIEE D TWDB (RH,1963)

SVYIAVVOREPDERFRNMAIBEEOLEETR (R - &
H,1979) & E:tHEOBEFKE (RS5,1979) . EEWE
EE (Bils,1977a; Hmx,1977) BXUTER (B 5,

1977b) oW TfFbhTBh, W EBBIUHBTHESR
DEHZEH, EBBLIUTVEHREEREOCEHZLL ERXRB LU
HREFHEFRBEOEHLEALREBEETLTW 32, 5 EMKHA




BT 23V Y EBITZTOMODEYDOR2H LWL EEEL

EE., T8, MEXOBEBRBREL D WTOHRENTDLDHRLTSED
(AR S5,1968) Y HOBBIEI->-TLIHLPHEAD XA
FH N T 2EEPRERRZIEIDHAEZT L TWS (HMHS-S,
1981a; 1981b) o ¥ . VXA TV EHZEOEER (£ HS-S,
1980a) PHEBOLSMLAEERHLLOBMKR (XK - BA,
199 &) FaTRYo B E L HE (BB B, 1083) J &2 ¥
Y ( Sasa arundinaria) O F%ME (BRKN S5 ,1974b) = &,
O BHOMARELSRICE->TBH., EEDZ WV,
AECEDERZNBEA» S, YUY EHEOEELLIEHT T
2B OBBLE DOWTHOSHMAZNRNTWYW S, TR ELCH
B ZzZ2HAWT#HEPITOLDRATCE R, S YO H (NS,
198563 19886) o 24V (FLF S ,1068) « FX¥xFVH
(BRS5,1992) B2zh 2 BBABIEX-TEDNMEL,
BEEPRBRLIT L PHEEINTW 2. 5L 7KEKEA
A2 P8 ~0RBREBEIRNEFESH (F5 5,1969a; 1969
b) . BMEEBEHSHK (& 7,1980; % HS,1980b) . £ &
A A BEEE (/M S,1985) WLoTRARD, 56K
HIZL2BEEAVWIRERZCLPHEEINLTW S (BH
- A ,1974) o

BARECHF TI2BBFMAOEBCL DWTS, WHFSPAAH
ERFEAVWVEREEREISZ V. BBE L P FTYEMKK
DPEBLOBEBG (BEHS,1979) PFEYYVYOEREE L

mEAROHERK (FHS,1989) . AF BRI ERS




EDFTOHRDERIELESEZXIZ2EE (REXS5,1986) & &, #

EHREMBCBT 2B FOREBIODWVWTOHRE S W,
— FLEEBRMRAARAEFTARCAN T I2NAFRBMORELE DWVWT
. ME - £ H(1966)8 X CEHEH(1969)PHWE L T W 3,
T s EMBIECBTIHEAR~DHE LXK (AR5,
1976) . NEEOETFTNVEHRMKZAVWEBM AL TE O&
ERBICHEITZ2HE DD 2 (FHSH5,1986) « WARIZXH T 3
EEBRF IV ODAFERBLESESEDDABREWNWI &I
5., DAXOBRBLEHEOHF Y F. BHF XA X I KB HE
MAIMRM~A~ODBEBIFEILTWS (BEXKEMKMEARYG,
19685a) »
ChETtdsiFrrHESRITRTEH»P 5O 70 —F
THh, ZERBCREEZRBEALESAFLCLBVWT., ZEM» 5
g LEzdoRdLrwnw, REA»SRE Z 17T ok HEE
BPYBHEHECELTTERL, MADEEXRDPHELN T 2K &
DEHFMDPEAEEHWEICIODOVWTDODLIDONE W, KA DHEY
T 2xEToEMHIzZIO>DWTER. RAF (FH = ,1973)
BLIUAAYF (HES,1965). AF (MK S5,1959) .
B (R 5B ,1921; $#AK,1940) Z2AWwWTEhETOiTDODATSHE
b, EL-LHAYLLDAFLTCHEEBEI TN TWVWS (BM - 5
H,1988) o 2ho2MB -2 (19898)PEBMELT XL
D, REEHCERBRLIBD, BEEOHEBEIBFTBLFPH
AFERBREODRBREIDDOIHFEWVWEHEL TV %,
MEBRBRBERNOY VP BEORBEZMIRE T 2 HHBEEMN

_10_.




DER:LTR., RERKBRCOM#MFETH (=& 56 ,1974)
PHEEBMLYEEMNASERM OB E (HHS,1962) ( R &
Z

ARG FROH® (R ,1974a) B LT M AHBAT & KR

a3

A

Yo ME (@IS ,1986; Yasue et al.,1993) I 2w
THEETNNTWS, THI LEBRBREEOTH»L, & 61K
MBEREODEE LW BRETHEMNITEHRL LTI
AIMKEBITZ2EENEFS (1K - WL, 1986) L&
W RZRY A4 EBRSE (£ k,1983; M &5 ,1983) . & ¥EM H
RAKIZBITZ2DAE (BKEREARE ,1965b) OB K E
CoWTHEZINRTW3E, LEPrLINASEHERRM O
R LLEYTPEUAOEDPELS T 2MHMATORKT
DO, PUYEEFMLEZDBOTRER RV, I VIV YU % K —
oK LU TEEMRMBEBERELEY 70 VY v HEEE K
EORERRXRFTUBEREMS LLIBDL T2 LHE SN
TEH (RKRKF,1948) . £EME KRB LELLBENEET R
BEloWTHRABEOEEAM D % (Kawai et al.,1997) .

MEBKBEB BT 2ABAFOEECHE T Z2MATRE. M
REZITTERLA. BB ELLIZ2ERE (FHS-S,
1963) R n =PV B L3R SB0HE (s 5 ,1976)
Wo2WTHdHER IR TWS, EE550HEFLEBNWT DK
BREOHARIEHHMTCRERLRDD, FELRFLBIAKEZMERT
22t ERrPoLLTWVWSE, —FTHBEREINASF
OMHEBHTH 220 EERABEZTLATEL T. &5
LR EHESLTWRHEE LD 5.
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INSLOMREBRE. THWHSEEIKCBT 25 E# # A
DRE,, (BAXKAEwARE,1982; 1983) . T AI Mit

ODEBEEWAABEGEHE,) (LEBEEBEER,1983) . TH v
BII2XAMEZE) (BHEAMKMEXEWRNHS,1984) . MNEK
MARABAEE) (LBEEHW,1985) REDEBEHM L L TR
hEgeH®»LHNTWB, UL» L. MEBEBEEHIC BT 28 48
OFRABMEPHHNREREOEEEL Wo EXREZHNEH A DS
oRBEDRL, FEIEIA+2TDH 2,

LEXDbD, EtHEENMESFSOAMEHR LTI Vvay vz
KEFHR
Bl 2 88 4 D % W,
Loferh sV, VTS Lk BB g S Y IYVY

/1

L LXAEBEO. TOREMPEREERE L W o

g

BERPOOMEERREEAER L. &

/

DEEBEDHIELR EEMMIIo~-WITEHEBRZITFTIRE O L
- R R

I -2 -2. FROEREEBIVHEHILEELCIHE T I>MA

FORBEERBELPHEBELCLEITIMABZT. Ch £ TTie
stallPRBEREZAVWTITFDATETW S, —RBRIEE
OHEEBEEBEIRBRIBILDISI VWEINTW S M, &Ff{lZ &
2HEO0OBRBEEBERKELY LD CTCL.0% 2RI B3 &R L,
EERBERELYLEODTCRESER, BERE WAETTHZ
nN75~115, 85~97, 155~188gDMTdH % (Gudmundsson

and Dyrmundsson,1994) . ZIW 7272 WVv272 72 (Medicago

_.12_




eAEL VRV PR U Phfewe Pogbense) & =% %

e W dgetylimspivterate . TR ke R s TS
% W Bog Braltensis) » PI-SPEh ) —~ TSR { Phafatis
arundinacea) . TOMBHEEEOAZK S L AR
(Haenlein et al.,1966; Darlington and Hershberger,
1968; Fonnesbeck,1968; Martin-Rosset and Dulphy, 1987
; Cymbaluk,1990; Maeta et al.,1992)% K E ¥ EE K
&8 LU= A B (Cymbaluk et al.,1989a; 1989b; Martin
-Rosset et al.,1990) TBWTHEHRERBREFTIEZO
EHIZA->TBDh, EARKROEOHEEBEEBRBLE ODVWTOMAE
BiEE v,

National Research Council(NRC)(1989)TC X & /»+ & k &

]

FEITLIERLELIHKE, KEH X"Hik, EBH. WEZ2
FTTwad CoOoOHFTRFIHAHABLEIBLWTHEELEZ SV
NEBETDH 52, NRC(1989)icBWVWTHEHEODHEEZ
B, B EfgLVLVOEIBBEZAID TWBRREYE
W3, ¥$hhEfARLCBII2IRARIAEEIBVWTS T&#H
S BB XH® /=1 (Schurg et al.,1977). T4~ 6K R O

m St A4 | O 8

B ; (Pagan et al.,1984) . T 1AM — K154 HE % »
¥ %1 (Laut et al.,1985) REBR AL THH, XL EB D
BELCLI-TCdbZThzhottBBPHEETDH 2, MHEHSSL
(1986 )x B » 5 X NV F—HERBZHEL., BHABRK
I BT 2EBFEOESLEREEZ —BEOER~F & K,
HDd2WVWEWAFRKCMHEYE TSI LTWB, L»LCarson and

_13_




Wood-Gush(1983)iE. REBR LT LIEXRELE —B ¥

T, BB OEBRLPHEE., SEPEXBREOKSE FH., f
HOEBERPRBREIL->DTHIREEZRZIT B L LTWZB, ¥ /TFree
-rangell BT 3 F . HAMHNORZITEIXEHMILMHIAITESE
i 2ERE T2 VWb THED (Gudmundsson and
Dyrmunsson,1994) | EH L II2REBEOELIER TN
ETH A BMBEHBEBOYWITER., ThsD0DBEEE2 T RTE
T 320 EXAS5N REETXEFHAHBLLIYRELRZTDH
2%, LPL. BMBEBLEBIIZEEEREOH EIEDWV T IE,
FHEHMIEERERI DO, BARAEHRLZC B W TH D E b H
BEELHEA ABRDDE (BARK--HHBE,1974) BLUT I oE—
7 Uo¥ (MitHES,1983) TL-oTHELEHBEEORA
BEe, AL BECILPIZBTLEMKRABRKMLIZBIY 2 EME

/

FEOIVYaAaVYUPEEE (KK,1948) T2o2WITHE»DH 2
D HTHD %o

—FHBOoOBEEXRR. —BRERBFEFELDD BEW &HH
£&xhTBbH (Haenlein et al.,1966; Hintz,1969;
Koller et al.,1978; Vander Noot and Gilbreath,1970) .
R OWELEAFERM (Uden et al.,1982) P HIELE W
BV OLERSTBITEBEDH (Kern et al.,1974) & o
WTHbREHEHOEBLEWIRETCHEZINT WS, Haeta
et al.(1992)k. HFULEBEEODEODEK T X 2HILEDET
B, RBEEYWTH2DAFILERTEODEPREWNWT L %
BELTW2:, L2ALEULEEHWLHEBET 2L, TR

_14__




h b MBMEDP XN F —HEHAEEDINFTL, 75 LI MMEN

LEXBPEBRERETCHZPHEY VN IJ7HEBEMALALEFRIRTW I EHH
egxht8sb (Schurg et al.,1977; Slade and Hintz,
1969; Uden and Van Soest,1982) . A oW &
EEHWOoOHRTRIBBWLFAMTCE2Z2E S5, 5L Ek&FH
BEoOoBOWEIELERR. ZhZ2hodBRiIEBwWTHANEES A K
BERZH AEHHESOBEAELHBRBEEOHEEGED 5., Xk
HEBHSOBETH, KEBEZEHEEODOL I LERE DR, B
HIZTAEEDI0% H2VWENRCEBIF2HFERERBL YT 22
Y. THhHh2Z2hoRBRBRTHSEEDIER > T W %,

Martin-Rosset and Dulphy(1987)ix B R E # » & X b H
STHBLEEEZRELILES L. REODHTHIREMB L
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TW3e ER7Z7NVIZ7Z 7NV 7 78HOREBOEBVWEIRERELL
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Cymbaluk et al.(1989b)ix. Z WV 7 7 V7 7HEDPEXER L
BEEfNzHBELEREA HEKBHSKIDDIEEEDZ WV
THESROADPDIETNVF —HILEKETI0%, HY VN H
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EDPRERLS R LELENPE T T B2 LEPASHATBED
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( Hansen,1976; Krysl et al.,1984) B X UHEREHE O HS
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EHFOHEY O NRNIVEBLUMER2SE (Salter and
Hudson,1979) QB ENIT DN TWVW 2 D H TH %o
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P RIRATFERFUYITF TR EFE - REOV VR IZH
RTEFBEBOWBMBFHEIPIVWELETZHRTBY (KK,1948) | E
2P AL MIOIB>EEI XY aITTRPOHEY Yt B
SERBRIUCVLELBENERSOEI VA IJEHEHEXRIT T, X
ZMr&EYW (Kawai et al.,1995) . L» L. FHZ2&EL
FAEBRSLDODEALAIZDODOVWTREEAEHEINTWR WV,
. VUV EHEIBEEOBRBAMAEZI-oTERLP I WL
PEShTHEY (FEHS,1974) \ A2 BHBAHEZE
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kHEAERBEAES K S 1728 & CIT4H I (LT B 4 ) .
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i%’(‘@')f’:o

@IVYIVYVERBIUCHM LELHEEE CLFEZFRI2EE

1994 5 B2 5199548 FCcHBAE—HB. 2 Vva¥FHiE
ERHEBEEFTF . REIHEBERBLECBVWTIIIFR. EFM
BIUTENHEIMRILECBWT4A4AMTIT W, 1X1Ind 3 F 3

/

— M OIYAOY Y EREYUEELBEELCSTITTHEID A
h b, EBLrLEFCHATTCEEREZIEL 2. £ . 118
PLIBFORBERERIRKR. HEHBROMEIE DA EL L,
EH, B —H260CTT2RHRMEBELBEE. Inn
OCEHEZBEBITZ2LO>EHBL. S CHELE EHIEY
(DM) . E#Y (0M). HHY¥ "7 H (CP). #MEFFH —
v b (NDF) . T X NV¥— (GE) ERBEZD2>WV T,
EHIIMNEERBLZODWTOAHEEL = DM, OM, CPET B B &
&

> &b (AOAC,1980) . NDFEE W& Van Soest(1963)D %5
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Table 1. Snow depth at the spot of vegetational
surveys of Sasa nipponica(Exp.1-1)

Month Nov. Dec. Jan. Feb.

Mar.

cm
Livestock Farm

1
Hokkaido Prefectual Forest 1 4 27 46
Tomakomal Experimental Forest 5
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Figure 1. Seasonal change of dry matter weight of Sasa
nipponica foliage and aboveground(Exp.1-1)
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Table 2. Maximum dry matter weight of current Sasa n/pponica(Exp.1-1)

Aboveground Foliage culum
gDM/m?
Livestock Farm 9.3 46.6(58.8)F 32.7(41.2)
Hokkaido Prefectual Forest 238.2 97.9(41.1) 140.3(58.9)
Tomakomai Experimental Forest 63.0 33.0(52.4) 30.0(47.6)

*Proportion of dry matter weight to aboveground part
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Table 4. Age and body weight of the experimental

horses at the start of experiment(Exp.2)

Birth day Age(mo)

Body weight

Hokkaido native horse kg
Uz May 15,77 244 362
MM Z May 7,°86 136 379
JD May 20,87 124 372
Mean+SD 371.0z% 70
Half-bred horse
RUS May 15," 77 244 542
ROS May 14,81 196 504
RJU Apr.23,’ 87 124 530
Mean =+ SD 525.31£18.9

_.42_




S LA BEBHOBAKMERTH 2T EBE K E2IT>2HM
THB T2, FRUANADHAFTZ2BF LT >W T, THIF

EREBE. KE. T oMiEa 3 Cl0 MR Caek L 2o

® % &% #HH

THHEERIRFHICIE, EFABREARBES (2 V) X
2= Ay 7 Z2#H) EAVWTRE BR®E. HxE
E Z2#8 E LU k.

® % E# =Z
HMEBRHEBCBRBRENBSB I TABRRKR TER., =& BRHY
MH2E (I9B30HBXTIOATH) . EEBUAEAEHEB K

DWITHRKEZIAZELEZ. BB, P72 RFDS> BbIHERE
EBIVCVELLEHREEARR TR, ZaiKBEH LD EZDHI0AH
AHC A >S5 THSE ® &

m-1-3. BRBLUEFE

OB OREBLUTHRE OMFTH K

ERHRMAPTOXRBRBLITCIEIHEAE. BE. HAEE:2 £S5
R lLke ERI00HEHBTCTHAEESHFE2Z2BFE I >D>VWTREE L -
TEHRE P ZTHAZTRISERERELESDL LTCHELERSA

BILIUTAKRKEFMZ RO R L. IBEBEDODTEBHEEFR TR

MArBAH D ETHIRE BHFE HXTEBEBELCEZHEZH

o

P e R S e s v



Table 5. General weather condition and means of each

climatic element during fecal collection

(Exp.2)
Collection date Sep.27-28 Sep.29-30
Weather Rain/cloud Fine/cloud
Air temperature(°C) 14.1+ 1.0 14. 7+ 2.6
Wind velocity(m/s) 0.50+0.28 0.52+0,33

Relative humidity(%) 8834 8.1 79.9+13.0

Table 6. Time spent grazing and resting, recorded at 10 minutes intervals,
of Hokkaido native horses and half-bred horses during each
observation(Exp.2)

Grazing ___7 Resting -
Observation date Sep.27-28 Sep.29-30 Sep.27-28 Sep.29-30

Hokkaido native horse 845.0+71.2° 926.3+61.4*" 577.5+68.9 503.8+61.4"
Half-bred horse 760.0£29.4 706.7%33.0 ¥ 606.7+33.0 676.7+28.7°

*SUPlr 00 7 P01

_44_




MicZdradrolk. NEFORAFBMIIBEHEOBE LD
HY2EHEBEDBETCE»» o EDN(P0.05), VY5 2 BEDOIRX A K
HBLUTHNERS VIRFRBFEOoORBERBEBILEZZhZHEHEH
MTEPBaPolk, T, |IHEHOBE TCRIREERMBERB &
CHRERBIENMBES LY IRABETHEN R ZR R » o 2 b,
A EOBETCHNEBOERAERMBEILP Y ZIRBE LD & E L (P
0.01) KERHBREIVSIZRELDSED > = (P<0.01),
EEBRUESHEEDWITISgHMRBCEHE L & A, KB
BPEHRKRMOEFHEZRTC, BHEELZ RS IRL 2. &
FKREEAEBECBVWTIRS, FECARAERKRMBMEIMERESICB W
THWHERIEH o2, E-2BHEBEINERILEBLYTEW
M » o> 7z
BEBEEIBITZ2E50K8EFMEIIHEDOSI~63% (734~ 907
F)EEEENRhTBY (Mayes and Duncan, 1985) . % ik
Free-rangelZ BWTIE800~1000RBEBELHEXNT W3S

(Duncan, 1980) . ARXBICBITI2NEEBLIUTY S %

g

ODHEERKBAIFI. B 56— BB R2BBHBIZ BT S E O
BEo&EBEATH > M., Free-rangel BT 328 & »

e

T3¢, YIRBTRAEAWHRAN®ESD ok, & 7=, Kondo et
al . (1993)RXFHMAKLTIVWI2 LBHENERE ORE R
MZ2I400BELHEEFTLTBY, ARABOBREFT I L
R THEHWHEMBRM»PDH o7, Carson and Wood-Gush(1983) .
SORBTBHCREITSIERODOD—-— DL LTEHED T TH
b, REHBEBE AL TW2HEO0EERKEREIZXEFELD  HFO




Table 7. Time spent grazing, resting and moving, recorded at

1 minute intervals, of Hokkaido native horses and
half-bred horses(Exp.2)

Grazing Resting Moving
min/d
Hokkaido native horse 833.3+57.9 535.0+38.2 16.2%+ 3.8
Half-bred horse T47.7x31.3 611.9+39.8 22.4+10.4

Table 8. Moving distance of Hokkaido native horses
and half-bred horses(Exp.2)

Total With G* Without G**

km/d
Hokkaido native horse 3.1x0.1 1.9+0.1 1.2+0.0
Half-bred horse A G s I (R e e 003 SO T B L RS

¥ Moving distance with grazing
¥**Moving distance without grazing
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Table 9. Chemical composition of Szsa ni/pponica
foliage(Exp.2)

DM OM CP EE NDF  ADF GE

% %DM Mcal /kgDM
37.0 84.9 15.4 3.4 66.4 35.3 4,28

Table 10. Dry matter intake of Sasa n/pponica
in Hokkaido native horse and
half-bred horse(Exp.2)

kg/d %BW/d

Hokkaido native horse 7.5+1.2 0.3
Half-bred horse 9.3+0.5 1.8+0.1
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Table 14. Proportion of DCP, TDN and DE intake to maintenance

requirement(NRC,1989) of Hokkaido native horse and
half-bred horse(Exp.2)

DCP TDN DE
%
Hokkaido native horse 153.1%+32.0 96.7+28.9 103.4+32.4
Half-bred horse 188,512 1 b2 5.1 205 T2

Table 15. Body weight change of Hokkaido native horse and
half-bred horse during experiment(Exp.2)

Sep.22-30 Sep.22-0ct.7 Sep.22-0ct. 14

Hokkaido native horse +0.08+0.52 -0.22+0.51 ~0.,08+:0.45
Half-bred horse ~0,17+0,31 -0.87%0.07%* -0.82+0.18*

*Mean value of two horses
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Table 16.

Outline of each experimental period and number of

experimental horses used for estimation of intake and
digestibility(Exp.3, 4, 5, 6, 7, 8)

Mare Filly
Forage Period number Period number
Sasa nipponica  Aug.18-24,’ 94 3 Jul.3-13,’97 3xg
(Summer, Exp.3) Aug.18-24,’ 95 3
Aug.20-26,’ 96 3
Sasa nipponica Nov.26-Dec.3,’95 4 Dec.1-8,’ 96 3
(Winter, Exp.4) Jan.14-21,’ 96 4 Jan.9-19,’ 97 3x2
Jan.25-Feb.4,’ 97 3x2
Fresh grass Jun.12-18,’ 95 3 Jun.20-30,’ 96 Ix2
(Exp.5) Jul.17-23,' 95 3 Jul.18-28, 96 axX2
Aug.26-Sep.1,’95 3
Oct.2-8,’ 95 3
Grass hay(Exp.6) Feb.28-Mar.7,’96 3 Feb.23-Mar.2,’ 97 3
Sasa senanensis Aug.29-Sep.3 3
(Exp.7)
Herbs and leaves Aug.27-Sep.6,’96 3 X2

(Exp.8)

.23~dul.3," 97
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. Age and body weight of the experimental
horses at the start of experiment(Exp.3)

Birth day Age(mo) Body weight(kg)

Mare '94 MMO Jun. 3,’ 86 98 354
KS Apr.23," 88 Th 377
HH May 15,’' 89 63 331

Mean=+ SD 394 . 018,58
95 UK Apr.29,’ 77 219 360
JA May. "7, 87 99 368
JD May 20,'87 98 354

Mean=+ SD SO0 T 0,71
"96 UZ May 15,' 77 2ol 330
KT May 11,’ 88 99 366
WO May 9,'92 51 363

Mean=* SD 353. 016,93
Filly NZ May 9,’ 96 13 205
NT May 15,’ 96 13 205
NY May 26, 96 13 232

Mean=® SD 214 802, 7




Table 18. Age and body weight of the experimental
horses at the start of experiment(Exp.4)

Paddock no. Birth day Age(mo) Body weight(kg)

Mare 10 UK cApr.29,° 77 222 391
HKE May 8,82 162 368
JA May T, 87 102 393
JD May 20,’ 87 102 375

Mean=® SD 381.8+10.6
6 UK Apr.29,' 77 224 400
HK May 8,'82 164 392
JA May 7,'87 104 406
JD May 20,’87 103 395

Mean® SD 8883 06.3
Filly 10 UH May 8,’95 18 248
UR May 10,’95 18 260
US May 11,’95 18 258

Mean=® SD 290, 3% 837
6 UH May 8,'95 20 234
UR May 10,’95 19 249
US May 11,'95 19 248

Mean=® SD 244.7+5.4
414 UH May 8,’95 20 229
UR May 10,’95 20 238
US May 11,’95 20 234

Mean= SD A Rl




Table 19. Age and body weight of the experimental
horses at the start of experiment(Exp.5)

Birth day Age(mo) Body weight(kg)

Mare Jun. HK May 8,’82 V6.7 398

JA May 7,'87 97 379

JD May 20,’ 87 96 361
Mean= SD CE B o N

Jul., UK Apr.29,'77 218 392

JA May 7,87 98 392

JD May 20,'87 98 377
Mean=+ SD b ) ol R

Aug. UK Apr.29,’' 77 220 366

JA- May 7,87 99 374

JD May 20, 87 99 354
Mean= SD o84, T2 8.2

Oct. JA May 17,87 101 397

JD May 20,87 100 387

MT Apr.16,’ 90 65 399
Mean= SD 394.3+5.2

Filly Jun. UH May 8,95 13 118

US May 11,'95 13 202

UK May 12,’95 13 206
Mean= SD 198. 7+ 7.7

Jul. UH May 8,’95 14 210

UR May 10,’ 95 14 221

US May 11,'95 14 214

Mean=® SD

.0+4.




Table 20. Age and body weight of the experimental
horses at the start of experiment(Exp.6)

Birth day Age(mo)

Body weight(kg)

Mare HK May 8,82 165 382
KT May 11,’ 88 93 350
W0 May 9,’92 45 331
Mean=® SD 354.3x 21.0
Filly UH May 8,’95 21 246
UR May 10,’ 95 21 2867
US May 11,’95 21 293
Mean=® SD 292,02 4.5

Table 21. Age and body weight of the experimental
horses at the start of experiment(Exp.7)

Birth day Age(mo)

Body weight(kg)

UZ May 15, 77 243
MMZ May 7, 86 135
JD May 20, 87 123

337
356
340

Mean=* SD

344.3 1+ 8.3




Table 22. Age and body weight of the experimental
horses at the start of experiment(Exp.8)

Birth day Age(mo) Body weight(kg)

'96 Aug. UH May 8,'95 15 231

UR May 10,’95 15 239

US  May 11,95 15 236

Mean=+ SD A B o TG
"97 Jun. NZ May 9,'96 13 202

NT May 15,96 13 200

NY May 26, 96 12 232

Mean= SD A B I s B T

_66_




Table 23. Dry matter weight of Szsa
nipponica foliage(gDM/m?)(Exp.3-1)

Current Wintering Total(%BW/d)

' 94 20,3 22.3 42.6(5.1)
' 85 24.6 0.0 24.6(2.8)
' 96 18.3 0.0 18.3(2.2)

Table 24. General weather condition and means of each climatic
element during fecal collection(Exp.3-1)

Weather Air temperature Wind velocity Relative humidity

i m/s %
"94 Fine o G i AL 0.20%E0. 11 8.6+ b.2
"95 Cloud 20.9+0.8 0.1230.08 99.4+ 2.0

'96 Fine 18.6+4.1 0295016 68.4+13.9
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Table 25. Chemical composition of Szsa n/pponica
foliage(Exp.3-1)

DM OM CP EE  NDF  ADF GE

' 94
' 95
' 96

% %DM ——  Mcal /kgDM
39.8 88.6 14.4 3.3 72.6 = 4.61
41.4 87.7 15.3 4.3 67.6 ~ 4.42

33,8 '80.0°14.9 3.0 677 34.3 4.27

Table 26. Dry matter intake of
Sasa nipponica(Exp.3-1)

kg/d %BW/d

' 94 8.9:50.0" 2.9%£0.3
Y89 7.0£0.3° 1,920,
' 96 P o 11 A | B A
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Table 31. Time spent grazing and resting and moving distance of the
experimental horses(Exp.3-1)

Time Distance
Grazing Resting Total with G* without G**
——— mina km/d
"94 810.6%+46.5 514.2+49.8 4.9 — —

'95  T726.4%67.9 411.8%73.1 14.6£0.7* 4.9%0.5* 9.8+0.44
'96 860.4%65.8 448.5%53.7 9:020:2% . $:d0 15 164037

¥ Moving distance with grazing
**Moving distance without grazing
=% P, 05, *® P<D.D]
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Table 33. General weather condition and means of each climatic

Table 32.

Dry matter weight of Szsa
nipponica foliage(gDM/m?)
(Exp.3-2)

g/m*(%)* %BW/d

Current
Wintering
Total

23.2(45.8) s
27.5(54.2) %
50.7 3.9

*Proportion to total weight

element during fecal collection(Exp.3-2)

Weather Air temperature Wind velocity Relative humidity
i m/s %
Day 6 Fine 17.94+2.4 0.24+0.12 77.11+6.4
Dayl0 Fine 19.8+2.5 b.22320.13 82.0+6.6




Table 34. Chemical composition of Sasa n/pponica
foliage(Exp.3-2)

DM OM CP EE NDF  ADF GE

% %DM Mcal/kgDM
Day 6™ Z27.8 “93.} 18.7 4.1 2.3, 35.7 4.69

bayl0- 37.3 889.3 16.6 3.6 68.4: 34.5 4.47

Table 35. Dry matter intake of
Sasa nipponica(Exp.3-2)

kg/d %BW/d

Day 6 9.60.7
Dayl10 4.7+0.6
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Table 39. Proportion of DCP, TDN and DE intake to
maintenance requirements(NRC,1989)
(Exp.3-2)

DCP TDN DE

%
Day 6 209.6% 38.6 125.5% 26.5 130.0%x 30.5
Dayi0—188: 130} -86.64& 10:9 8B;1+-23.8

Table 40. Body weight change of the all horses
grazed at the experimental paddock
(Exp.3-2)

Dayl-6 Day6-10 Dayl-10

kg/d

Yearling 0.46%£0.27 -0.50%0.31 0.08+0.18
2 year old 0.50+0.20 -0.06%0.21 0.28+0.16
Mature 0.17x+0.41 -0.42%£0.12 -0.07%0.21




Table 41. Time spent grazing and resting and moving distance of the
experimental horses(Exp.3-2)

Time Distance
Grazing Resting Total with G* without G**
——————mn/d km/d

Day 6 1047.5+19.6* 320.0%13.6 8.410.2° 5.8+0.3 2.6%0.2°
Dayl0 966.6+27.6° 361.8+20.1 10.3*+0.4* 6.3+0.4 4.1+0.5°

* Moving distance with grazing
**Moving distance without grazing
A5 P<0.056, *° P00t
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Table 43. Chemical composition of Sasa n/pponica

foliage(Exp.4-1)

Paddock No. DM OM CP EE NDF GE
¥ g ————=_ Neal/keDN
10 48.9 85.4 11.7 2.9 54.5 4.21

33.4 85.4 13.0 2.7 61.8 4,24

Table 44, Dry matter intake of
Sasa nipponica(Exp.4-1)

Paddock No. kg/d %BW/d
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Table 49. Time spent grazing and resting and moving distance of the
experimental horses(Exp.4-1)

Paddock Time Distance
No. Grazing Resting Total with G* without G**
= 1iihd km/d
10 .20 28.7 8009 E17.8 X0, 2 2.5xb,. 0% L.4FE0.3°
6 604.71+25.68 679.2+44.5 4.320.1 1.9%x0.3% 2.4+0.9°

* Moving distance with grazing
x*Moving distance without grazing
2Pl 08, 52 P (0]

Table 50. Frequency and duration of biting

bark by the experimental horses

(Exp.4-1)
Puddock No. Frequency(Time) Duration(min/d)
10 14.0+2.2° 12.8% 4.0%
6 A S b i 3 o 8 O

BP0
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Table 53. Chemical composition of Sasa n/pponica foliage
(Exp.4-2)

Paddock No. DM OM CE EE NDF ADF GE

% %DM Mcal/kgDM
10 ole0" 8B,  14:.8 2.9 | 5&%9 . 31.3 4,20
6 49.4 85.8 13.0 3.1 60.0 31.0 4.39
414 21.4 86.6 14.2 2.6 63.0 33.3 4.60

Table 54. Dry matter intake of Szsa
nipponica(Exp.4-2)

Paddock No. kg/d %BW/d
10 §.1:50 .4 2.430. 2"
6 day6 4.9+0.0 2.0%+0.0
dayl0 5.4%+0.3 g8 e | T

Mesn . 5.2%10.38%% 2,1%0.1°

414 day6 4.2%0.6 1.8%£0.3
dayl0 4.9%0.3 2.1::0.1
Mean 4.6%+0.6°% 2.0%£0.3*"

B pef 05, M P00
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Table 60. Frequency and duration of biting
bark bythe experiment horses

(Exp.4-2)

Paddock No. Frequency(time) Duration(min/d)

10 < faoigen B 18,34 3.9%

6 day6 (530 e ol OB s 34.6+ 6.4°
day 0 2157 4 52" a8 6. 7%

414 day6 AT3£13.2%" 186.9+44.0°
dayl0 72.0%19.1° 336.91+42.0°

abcdeP<0.05
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Table 61. Dry matter weight of grass above ground at the
experimental paddocks(Exp.5)

Exp.5-1 Exp.5-2
Month g/m? %BW/d g/m? %BW/d
Jun. 332.91+94.0% — 186, T 182" 9.3
Jul. 100.9+44 .97 — [ £ it et B D0 4.0
Aug. 84,81 13.8°%" 9.7 - -

Oct. 108.8%16.5%*

=8 P<0, 085150 Pyl

Table 62. General weather condition and means of each climatic
element during fecal collection(Exp.5)

Air Wind Relative
Weather temperature velocity Humidity
s m/s %
Exp.5-1 Jun. Fine 15.2502.8 0.35 5008, 5700+ 8.3
Jul. Fine/cloud 22.1+3.6 0.78+0.62 76.9+22.6
Aug. Fine 20.5%£3.6 0.63+0.78 88.4%+14.9
Oct. Cloud/fine 8.5+5.4 0.70%+0.93 81.5+24.5
Exp.5-2 ~Jun. Fine 18.9+3.9 0.94+0.63 77.1%13.0
Jul. Fine/cloud 22.4+2.0 0.62+0.37 89.1+11.1




Table 63. Chemical composition of grass(Exp.5)

DM OM CP EE NDF  ADF GE
% %DM Mcal/kgDM
Lxp.b=1 Jun. 21.4 94.0 10.4 20 63.7 = 4.53
Jil, 16.4 91.5  18.3 5.0 48.3 - 4.61
Aug. 20.1 90.6 Ye. 6 4.3 44.3 — 4.53
Oct. 14.0 91.0 16.3 4.3 46.4 - 4 .46
Exp.5~0 Jun. 20.7 93.0 11.8 s e 60.8 33.6 4 .42
Jul. 13.4 89.2 AT 5.6 47:7 £28:6 4.58
Table 64. Dry matter intake of grass by the
experimental horses(Exp.5)
Mare(Exp.5-1) Filly(Exp.5-2)
kg/d %BW /d kg/d %BW/d
Jun. 14,0+ 3.6 P s O | 8.4+1.0 4,307
gl 15.63.4 4.0%X0.8 8.9+1.1 g 7
Aug. | A o e G 5 e L7 IR — —
Qot. | 5 s ) R 3.3:0.5 — —

13.6x3.2

3,6:0.9 4.2%0.6
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Table 68. Proportion of DCP, TDN and DE intake to maintenance

requirements(NRC,1989) and body weight change(BWC) of the
experimental horses(Exp.5)

DCP TDN DE BWC

Mare % kg/d

(Exp.5-1) Jun. 199.9+ 77.5 347.3%136.5 316.7+ 91.6 0.35+0.11%"
Jul. 450.1%£102.9 399.2+ 95.9 421.3+101.9 0.47+0.09%
Aug. 266.3+ 81.9 283.61 95.7 298.7*102.3 0.3340.47"
Oct. 305.6% 64.2 300.4% 65.6 307.7x 68.3 0.171+0.06"
Mean 305.5+123.5 336.1+104.6 332.6+111.1 0.33%+0.27

Filly

(Exp.5-2) Jun. 245.5+ 45.3® 340.0% 66.7 339.7+ 68.1 0.88+0.17
Jul, 625.6 T8, 387.1+ 51.1 ,380.4% B5h.2  0.58+0.28
Mean 435.5+200.6 348.6*+ 60.0 360.0* 65.2 0.73+0.25

¥R P20.05, -2 PO, 01
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ABRO-1CBUIREEDODCPERBIABKGE-2L b B{EL . NDF
BLUAFEERFIEVWHEHRAR D b, HLEBE6-112 AW =&
EEXHAREC-2ODBDEIDERETDH o o

REDODRYHEAEBEZXRTIECTALE. 1HD =D 08 Yix
RBREEIRERFSOADBE D > = M (P0.05), KEH = b T i
BEESFS LtEBRERS CRARBET® - =,

A Bk rHEILEE RT2IC. DCP., TDNB & XDES B % £
NBexhz2hrs Lk, FELFEFRAI2HELEETRAES & F R M
BLTCHBECTCHD 2. DCPERI. St X LB EoDCPS
BEXPRL2-okid, ERERBCHEE LEABEGE-21CB W
B o7, TNDBILUDEERBRIRMBELERES ¢ HRZEE
T B2 ks

DCP., TDN, DEEBEE2FXT4C. NRC(1989 ) #M&FEXE
N T 2B8WMEODE G2 XRT5bEThzhrsL7iz, TODNB &
UIEEREIRMEEBS LtERERE CREAREECHD ., B 56 3
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EYDDCPEIEBEIERES LD DR C(P<0.05). B K




Table 69. General weather condition and means of each climatic
element during fecal collection(Exp.6)

Air Wind Relative
Weather  temperature velocity humidity
% m/s %

Exp.6-1 Fine/cloud -3.4+4.2 0.78+0.57 59.7+18.8
Exp.6-2 Fine/cloud -2.8+4.0 1.41+0.85 ab.0% 8.6

Table 70. Chemical composition of experimental hay(Exp.6)

DM OM L EE NDF  ADF GE

% et DN ————— ‘Moal/kgbM
Exp.6-1 88.0 94.6 6.8 1.4 73.1 44.3 4.40
Exp.6-2 85.3 91.2 14.0 2.7 60.1 34.0 4.42

Table 71. Dry matter intake of hay by
the experimental horses
(Exp.6)

kg/d %BW/d

Mare (Exp.6-1) 10.1+0.9* 2.97%+0.3
Filly(Exp.6-2) 6.6+0.8"

=% p<0.05
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Table 76. General weather condition and means of each
climatic element during fecal collection(Exp.7)

Air Wind Relative
Weather  temperature velocity humidity
(% m/s %

Fine/cloud 18.2+2.4 0.256%0.12 84.0x3.5

Table 77. Chemical composition of Szsa senanensis foliage(Exp.T)

DM OM EP EE NDF ADF GE

% %DM Mcal /kgDM
Sasa senanensis 35.2  90.3 12:.6° 4.0 T35 3850 4.52

Sava  ninponicat 38i3. Bl.4 148 S5  89:F 34,3 4.43

*Mean value of chemical composition in Exp.3-1

Table 78. Dry matter intake of JSasa senmanensis
by the experimental horses(Exp.7)

kg/d %BW/d
Sasa senanensis B0 0.7° 1.6£8.2°
Sasa nipponica* 00,00 2. 0Dl

*Intake in 1994 in exp.3-1
wP P06, *® Px0:01
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Table 84. General weather condition and means of each
climatic element during fecal collection(Exp.8)

Air Wind Relative
Weather temperature velocity Humidity
i i m/s %

Jun. Fine/cloud 8. 1.6 0.29F0.21 80.3+5.4
Fine/cloud 18.2+1.8 0.3140.18 89.1+6.4

Aug. Rain/cloud 18.2%1.1 0.13+0.05 98.8L 2.7
Rain/fine 15.123.0 0.221+0.16 95.01+ 8.8
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Table 87.

Dry matter intake of
herbs and foliage(Exp.8)

kg/d %BW/d

Jun. day 6
day10

Aug. day 6
day10

(e TR o
8.0 0,470 2. 8+0,1*

o0 3= il g
6 B E03% 2. B 0. 27

*b P<0.05
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Table 94. Comparison of dry matter intake

of Sasa nipponica between mares
and fillies in summer

kg/d %BW/d

Mare (Exp.8-1)* 8.9+0.8% 2.5+0.3
Fiily(Rep; 32" 5,610, 7

* Intake in 1994 in exp.3-1
**Intake at 6th day in exp.3-2
T W
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Table 97. Comparison of dry matter intake

of Sasa nipponica between mares
and fillies in winter

kg/d %BW/d

Mare (Exp.4-1)* 8.3+0.44 2.2+0.1
Filly(Exp.4-2)* 6.11+0.4° Z.430.1

¥ Intake on paddock No.10
AR PO 01
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Table 104. Comparison of dry matter intake among Sasa n/pponica
on woodland pasture, fresh grass on improved pasture

and grass hay on dry lot

Mare Filly
kg/d %MW/ d kg/d %BW/d
Sasa nipponica® 8.9+0.6°°> 2.51+0.3%°®  5.,7+0.7% 2.7=%D.4*
Fresh grass 3.6 3.8 8.6+120.9° B AX11> 4. 220:0.6>
Grass hay 10.150.9°° %293 030P%  8.64 0582 26403

*Intake in summer
FRspa. 06, B P00
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Table 107. Comparison of dry matter intake among Sasaz n/pponica,
Sasa senanens/s and herbs and foliage on woodland

pasture
Mare Filly
kg/d %MW/d kg/d %BW/d
Sasa nipponica* B A0 60 2. 508 . 5.9 0. T R0 4P
Sasa senanensis O T § e T R (5§ O — —
Herbs and foliage(1)** — — TelD.gt 3. 280.2%
Herbs and foliage(2) - - 8. 210.4% 2,805 17

*Intake in summer in 1994(Exp.3-1)

¥¥(1)Mean value in 6th day in Jun. and Aug.
(2)Mean value in 10th day in Jun. and Aug.
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Table 110. Change of dry matter weight of
Sasa nipponica foliage grazed in
summer (Exp.9-1)

Current Wintering Total

gDM/m2
'94,8 20.3%2.0> 22.3%+6.5% 42.6+4.5*
"95,8 240000 002007 24 66,0077
' 96,8 18.32:6% . 0.0£0.0° 18.35-2.6%
'97,8 33,2 0. 0F0.0°% -5.3:E1.2°

abp<0.05, *PP<D .01
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Table 111. Change of plant length
of Sasa nipponica grazed
in summer(Exp.9-1)

Current Wintering

cm
' 94,38 2 et s A 1O S6 e
' 95,8 48,856,707 - 47651 1P
" 96, 8 o T e L LA I o 5 B
‘97,8 34.2+4.2°> 20.8%+ 9.4°

“*PL00G, “P¥P<0.01
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Figure 5. Change of dry matter weight of current
Sasa nipponica foliage(Exp.10)
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Figure 6. Change of dry matter weight of current
Sasa nipponica aboveground(Exp.10)
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Table 115. Change of proportion of dry

matter weight of Sasa n/pponica
foliage to aboveground(Exp.10)

Distance(m)

50

100

200

Cont.

Current ’'94
' 95
' 96
' 97

Wintering ' 94
' 95
' 96
' 97

52.
64.
63.
99.

S b 1 b
o7.
a7.
96.

6= 59.4°
6= 58.1°

4% 69.9*
g* B7.7*
6* 64.2°
3" 040"

57.
97
a7.
T

95

59

6a
23
7a

g
58.
63.
o7.

7a
4a
23.

45.
45.
45.
45.

41.
40.
42.
40.

gb
6b
7b
gb

7b
6b
Zb
5b

** P<0.05
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Table 116. Change of plant length of Szs2
nipponica in protect cage(Exp.10)

Distance(m) 50 100 200 Cont.
cm

Current *84. b0.2°% 55.0°*® 60.0°* 83.0°
‘95 49.9%% 5g_3es - go b 84,3
"898 61.1%" =65,7°F GR.BP® B3, TN
b Y R 66.3° A W gl ST

Wintering '94 35.0%® 44.7%* 46.5%= 71.5
'95 43.8% 46.7° 48, 3B 0,28
'96 47.9% 48.9° 53, a8 T2,34
"97 59.1° g0. 9" §2.2° 1.4*

=bSPe(. 05,225 BP0l

-

40
'94

& 50m

'85

Year
B100m A200m X Cont.

'96

o7

Figure 7. Change of plant length of current

Sasa nipponica(Exp.10)




0.05) BEEILSDWVWT RS ONHBAIZBEVWTIOOR LI TE200m

R &b B EDP o2 (P0.05)s T2, HBREREEKET 3 &
HSFEE. BFEELBHIT50, 100, 200m2COMARAIEBYT
& » > & (P<0.01),

TRBFR2RI~VORBEII 83y aP o8
LRELBLA R ED, " ITEELBVWTHEHER LERT

)

B 2 o 2 (P<0.05)e F /=, 1008 X UF200mith &5 ¢ k. ’'954
CEXHPEETIERAED o =N, 50n A B Wi
EBREBEOREELMLAK. "9I5FCRELLLR D 5 2,

£

BoT, S0ne100nM ARTCTEHEELCELRRAREE T
B, TOENBEODHEFRERER->TBH, BEMNAOE

W & C
J
a‘.

e
op

WHRZ->TW2HEMEXTRB I N =

3
"

DE>E. 1Yy - OMRBKTCEBLEI Y I¥H

2
ol

9t
o
IF & O

EAERBCIEETZ2ETCEIFODREDBDLETDH b,
it LB P EETIERT~8ELETH 22 L
SN TWD (KIL,1988) « EFEMHBMMBEEKMAB LT
WEZ2ABEHRIIBVWTD, EHXREBLECODWVWTIEIEMNOIK
HRTEHELEZY., BEHEEREBPLPELLEODOVWTRAESICHHAE®
T. FULEREEBEHASAIRENVWEETDH - ko

LEEb, BBEFAMAOEEL NI WEE X SN 2 BT H
OFMABAIZCEI-TH, IYIYTFHEIENMNELELTBD, £ = H
—BBERHEACBWTOIRBEAMNABOREBEAVWIER., HERED

&

BEX,. /R E 2ENSOEEBEOMLEAE DS HTH A

LW ERBZZIEDTRBEBEINREZ. LEP>T. MEBKHEHA




DIVYVIVTVIVHEEHERE LW EBADS, tEEAMEE
PR AFMABEFRD. ZRAECREFTZEERIZ WO

R

A
A
A

Wz

MNP BREELEZR SRk,

- 3. hiE

LHEENERODIFEROEST MBI & b .
V@M - EB L. Z0BEEBR1E8»5H0 =,

/11
,\kl

F1EDODXFRAFMACI-> TR, EEBDE L 3 T 1t

tﬁb)ﬁf:o

REHECKBEAALTWY 248808 B MK Ko%Kt
WT, I VIV P RHBEDENELPEEERLDOES W IR
ML ERD, FERFLIZIAEESVWDPERE O
& EDN H o =,

BEXD, I VPOV YHEEINTZ2LLEEMNES KK
HORBR. EFRBIIVIEZXE RBICESHOKKEFA
PELTWBR IR TRBEINE LEPL. BEH O KK
HiIZBWTH, EHE»PREL, HiEOHE ¥ 2 KN KK

BWTE., BARECEITHBFABHOEEDDPRERZ > T W =,




N g

B sdmENER

DX H %A L

FThicgEE v

% BEH

— % I
o BT

T HEE M
¥ & M &

- )
DO F A 5

EHBFRE W T

m o @ A

T b 5 8L

A %=
® A H
293

MEROFHA
2 B

S o m F

M 2 i DR RS

B B - ¢

b
(4}

EE Z2LTW

S 5 3\ % db ¥ E M

B Y bR E

2 % MH . N N1 I 5 g

MESFSOMABBAR (AB&I11)

= Bl

M R BT 3

tHwEMNMERE ORI G E

A N1 )
TR WI
oAz B W
SR E T ¥
K fe B I 1K
EEhICE
e F B
SR A = g

@ F A %A

2 W T & &

% Jt g E

EHRET B

BEPLBENBEBOEXAREDT TR

B HEAORF

2HMAEGRMOAY —MHEdHERICL

tdBEMNMES X




NEZVBEIFPDZ2LIDPDHEFTTCTILRIBINE., Yasue et

al. (1993)R. MM AKMIZIXETHRE L-tw EAES I
BPERNRCHBMREXAFEERZ2HEECHNAL BEE2BLUTHKAR
OMHBEDEXRERIBPEVW I L E2HELE, LdL
COHEFEX R I ARBL~SHE T T, K LR 2 HK
KEVWDOIVIVVEHEEEPEERARBOBEERRE T H -
o 2T ZOBRDOABBHBEOEB I £, 4 M
EROAMNABERMRBELTZ2AEMELZE I S N 2,
TITAERBRTRER., WEPEHEORE R 3222 0 MK KK
MEBWTARRBRTITHECLABHHEEZTW., tHEEMNES
OFABR2HRBEHBEHETCHE L =,

V¥V=1=2. B3I UHE

QAR OB E

AR B X EMMEABRB B2 LEENEREE D I v
IV VP RERREZAELE, ER4-1LLARBIETF > 2. T &
HBHIF 1I2EOBERMECAERMBHRE AN O E 10/ M K&K
O (MTI10MRK) . BERIBICEOMMBEH (L TF6iK
K) 8BWTi>oke 10MXEHEMEIO.5ha, HEHNDER
H230~320mD EBHWBEBMNORE PP 2 BB MTH > =, 68
X & m & 48.1ha, B & »80~230mT H b, 10X I RT
HE»PREL. BBEHBAOHMMBEBIPEM TH >k R HA

CRENINEEDODRBEOFEFENREINTBEB DL, 0




ERIIMEBILTEBMRER TE N2 N200, 1070nT & > o

BEEHBEEE O RN ERSI, TOMEBLIUBEE T DS
ZBIUGR., REE. HRAODI VYOV HHEREZELILT
SRR (e O g R

QHABY B & 78 8 &

R E HERRBCRE R TR TV 348N
B4 (MEBIBHE. Y57 Vy FEAKMEEI11E) O
2B OBMMBIFRTH oz, HHAMBBBIE AKBTIE B 24
NEEROITHER2TVW., #HXBEIEFOTH R ERE.
KE. BB, oS P CISHBTCREL = £ = K
BHEANDODMNEBLI T ZOROFTEHR. BEBEWE 155 M B
THNECRHELE WMENEOBHBEER»POBH ERE2 8
H L., SR EORRAMNEBORANARA Z2EA R EE & #
AEDOIHOEEHH L UTEHEHELU E,

V—-1-3. BEBIUSFE

THBEEFTORE. KR, BERMBEXRIIBIZRL &,
RARMBMIESOL >~ ~6HRICBWTHL(P<0.01), —
BEUIZHEI L TWIRABEORAERBIECERTHIHEW D
DTHole EREPBHERRBEIBARIEBWTED® o= (P

B

I0OBMREBIUHAREBWTENZNISAHMB TR L




"WQ| SI [BAISIUI JNOJUOD "dUI| JNOIUOD SBIBDIPUI —
"$9SI0Y JO JuswdSeurwW Ajrep J40} ssed sajedipul =
¥oopped [ejusiiiadxa Yyoes Jo Aydeid80doy pue adeys 'g 94nsi4

w00% ool o
r v

166 -

9'0u Yo0pped

O1™0u 3o0opped




Table 117. The characteristics of experimental
paddocks and general weather
condition and dry matter weight of
Sasa nipponica foliage in each
observation(Exp.11)

Observation date 2-3;Dec. 20-21,Jdan.
Paddock no. 10 6
Area(ha) 10.5 48.1
Elevation(m) 230-320 80-230
Pass length(m) 200 1070
Weather Fine/cloud Snow/cloud
Air temperature(°C) L -0.2
Wind velocity(m/s) 1.00 0.68
Relative humidity (%) 44.1 72.86
Snow depth(cm) 0 40
DM weight of Sasa 35.9 43 .4

nipponica(gbM/m?)




Table 118.

Time spent grazing, resting
and moving of the horses
in each observation(Exp.11)

Paddock no.

10 6

Grazing
Resting
Moving
Others

min
Thd .2 23,7 BU4. 1T 25,65
600.9+17.6 679.2+ 44.5
2006 6,87 Bl 4,28
50.4+ 13.4° B8. 64+ 18.1%

SERLH D) 5y

SEPL D i
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Figure 9—a. Location of each horse at every 60 minutes
intervals in each experimental paddock(Exp.11)
®and A indicate daytime(06:00-18:00) and
nighttime(18:00-06:00) locations, respectively.




"Al9A130adsad ‘sSuoiyedo| (00:90-00:81)
SWIYSIU pue (00:81-00-90)SWiAep ayedipul ypue @
(1 L 'dX3)>o0pped jejuswiiadxa
YI'S Ul SfeAdajul sejnuiw 09 AU9AS Je 9S40y Yoea JO uoiyed0] ‘-6 94nSi4

= HeE =




Table 119. Pass use for moving and daily located
area of horses in each experimental

paddock(Exp.11)

Paddock no. 10 6
Total moving distance(km) 4.0 4.3
Moving distance on pass(km) 0,2 0
Percentage of pass use*(%) 3.8 0
Daily located area(ha) e8> 7. 58
Daily located area/paddock size(%) 45.7% 15.6%

*(Distance on pass/total distance) x 100

BP0 B8 2 Pegal]




Paddock no.10

(o} 100 qo0m

Figure 10. Location of horses at every 60 minutes intervals
in each experimental paddock(Exp.11)
® and A indicate daytime(06:00-18:00) and
nighttime(18:00-06:00) locations, respectively.
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Table 120. Moving distance(m) before and after
resting(Exp.11)

Paddock no. 10 6

Before resting SRR 6 K R B D L
After resting IH. 8 LHT .6 101.92(36.0)

*Persentage of number at changing behavioral
phase without moving
RSO0 - RPN 0T
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Figure 11. Map for behavioral observation recorded every 15 minutes locations of horses
= jndicates gate for manager entrance and exit. == indicates water tank.
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Figure 12. Number of utilization by horses at grazing

phase on paddock-WP6(Exp.12)
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Figure 13. Number of utilization by horses at resting

phase on paddock-WP6(Exp.12)
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Figure 14. Distribution of every 10 meters location of horses at grazing on
paddock-WP6(Exp.12)
Horizontal line on each figure indicates an expected value.
* indicates significantry difference from the expected value(P<0.05).
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Figure 15. Distribution of every 10 meters location of horses at resting on

paddock-WP6(Exp.12)
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Figure 16. Relationship between inclination and

location of horses at grazing on
paddock-WP6(Exp.12)
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Figure 17. Relationship between inclination and
location of horses at resting for 3
days on paddock-WP6(Exp.12)
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Figure 18. Number of utilization by horses at grazing

phase on paddock-T414(Exp.12)
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Figure 19. Number of utilization by horses at resting
phase on paddock-T414(Exp.12)
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Figure 20. Distribution of every 10 meters location of horses at grazing on
paddock-T414(Exp.12)
Horizontal line on each figure indicates a expected value.
% indicates significantry difference from the expected value(P<0.05).
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Figure 21. Distribution of every 10 meters location of horses at resting on
paddock-T414(Exp.12)




FMABREORBWI B2HEBE XD 7 — 5 8h =8
BEBLTWEk, S5CKRBBEHIOBECE. 15 0 AF

HBEEPBUTEELS R > =N (P0.01), ZOHMHDODFIZBWT
EFMAHEELLHSGHELLOHMECEZR R 22, L HH IS
WTHORARKODBER S -, BBEZ2T->E3HBWIT R
KBWTHAY Y LLBEFlIE W 2EITCH->ERKEIE
HOFMABEEPEWDS OTH ok (P0.01)e — K5tk B F A

KOWTR., Bigx2T-Z3HMEMZ2E L TCRBOER T B
b, RKEFABEBRMIEIEEZE > T Wk,

T4 B 2BREEONAEHBOE A LILIAEE O
Bz XEFMNHEECKRKBAABIZST THE?228 & 2312 2 h
TRl KEFBIZDWTR., B2 FT->7=-3HHE O
THMETCRLE. BREFMABCZVWTR., B8 %27 - 1-3H
HZzZzB LTIILABELLtOBMIE—ZoEAEA 5N 3°. F H
BEODESDEBNREDP> . T, KEFBE L =B iX.
BEATHEBRNILIABEODEWBFTH o .

@T117Ic BT % Fl H B Ar

EFFEOFEHREBRMTH 2TIITC BT 2XESE O F A
EEz, RFEMABALLARBAMBIZAS T T. X248 & F25ic %
NEThBREHBECRLE BXEBEO0ORBEMNAEE O &%
. BBEHEBRBZBXTE6HE TS Y ¥ AL TiRE Do =D
(P<0.01) I0HERKEZ ¥ Lr2ohzRrlLE,. KA

M ABEB®EROSHAEIHHBEHRE2, 60 I0HE &bz 5 > ¥ A




12 o

(o))
|
®
®
8
g

O N A O 00 O N o N M
T
®

number of times used by horses

25 r
20 F

15F
®

10 = (Y]

®

000%0
®

5k

0 50

Figure 22. Relationship between density of tree
and location of horses at grazing on
paddock-T414(Exp.12)
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Figure 23. Relationship between density of tree
and location of horses at resting for 3
days on paddock-T414(Exp.12)
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Figure 24. Number of utilization by horses at grazing

phase on paddock-T117(Exp.12)
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Figure 25. Number of utilization by horses at resting
phase on paddock-T117(Exp.12)
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Figure 26. Distribution of every 10 meters location of horses at grazing on
paddock-T117(Exp.12)
Horizontal line on each figure indicates a expected value.
* indicates significantry difference from the expected value(P<0.05).
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Figure 27. Distribution of every 10 meters location of horses at resting on
paddock-T117(Exp.12)
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Figure 28—a. Number of utilization by horses at grazing

phase on paddock-T335 in June(Exp.12)
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Figure 28—-b. Number of utilization by horses at grazing
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Figure 29—a. Number of utilization by horses at resting
phase on paddock-T335 in June(Exp.12)
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Figure 29-b. Number of utilization by horses at resting
phase on paddock-T335 in August(Exp.12)
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Figure 30-a. Distribution of every 10 meters location of horses
at grazing on paddock-T335 in June(Exp.12)
Horizontal line on each figure indicates a expected
value. * indicates significantry difference from
the expected value(P<0.05).
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Figure 30-b. Distribution of every 10 meters location of horses
at grazing on paddock-T335 in August(Exp.12)
Horizontal line on each figure indicates a expected
value. * indicates significantry difference from
the expected value(P<0.05).
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